Potentiation of BCNU-induced cytotoxicity and sister chromatid exchanges by dibromodulcitol in vitro.
Dibromodulcitol (DBD) is an anticancer agent that is cytotoxic against animal and human brain tumors in vivo. Clinical trials of combination therapy with radiation, DBD, and a nitrosourea have shown some efficacy, but the mechanisms that lead to enhanced cytotoxicity are poorly understood. We investigated the effects of pretreatment with DBD on cell survival and sister chromatid exchange (SCE) caused by subsequent treatment with 1,3-bis (2-chloroethyl)-1-nitrosourea (BCNU) in 9L rat brain tumor cells. Pretreatment of 9L cells for 24 hr with 5 microM DBD potentiated the cell kill produced by a 1-hr treatment with BCNU; the dose enhancement ratio was 1.7 at the 10% survival level. Treatment of 9L cells for 24 hr with 1 microM DBD induced 39 +/- 12 SCEs/metaphase. There was a 50-75% increase in BCNU-induced SCEs, compared with BCNU alone, after a 24 hr pretreatment with DBD. Thus DBD potentiation of BCNU cytotoxicity appears to be related to increased DNA damage.